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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 19 August 2010 has been entered. 

Terminal Disclaimer 

2. The terminal disclaimer does not comply with 37 CFR 1.321 because the terminal 
disclaimer form states that the "expiration date of the full statutory term is defined in 35 U.S.C. 
154 to 156 and 173 of the prior patent". The expiration date of the full statutory term is defined 
instead in 35 U.S.C. 154 and 173 of the prior patent only. The applicant appears to have 
submitted an out dated Terminal Disclaimer form PTO/SB/26 (10-00). The Applicant should 
resubmit request on the current version of Terminal Disclaimer form PTO/SB/26 (07-09). 

Response to Amendment 

3. The declaration filed on 1 1 August 2010 under 37 CFR 1.131 is sufficient to overcome 
the Pan et al. (US 7,245,755 Bl) reference. 
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Priority 

4. The Applicant submission of a certified English translation of DE 1 0244 1 8 1 .2 to perfect 
the Applicant's claim to foreign priority is effective. The rejections made under Heuscher et al. 
in view of Sourbelle have been withdrawn. 



Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, mure than one year prior to the date of application for patent in the United States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 



5. Claims 1, 3-6, 12, 14-15 and 17-19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tuy (US 6,104,775) which incorporates by reference Tuy (US 6,097,784). 



With respect to claim 1, Tuy ('775) discloses a method of creating images in computed 
tomography (Title and Abstract), comprising: 

rotating at least one focus (20), to scan an object under examination with a beam 
originating from the at least one focus (Figure 1), relative to the object on at least one focal path 
running around the object, wherein a detector array (40) including a plurality of distributed 
detector elements arranged in rows and lines and the detector array is adapted to detect rays of 
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the beam and is adapted to supply initial data representing an attenuation of the rays passing 
through the object under examination (Figure 1); 

filtering the initial data (54), wherein before the filtering, the initial data is obtained in fan 
beam geometry and rebinned into parallel beam geometry (52), and the filtering is carried out in 
a direction of a tangent to the at least one focal path belonging to the respective focal position 
(Abstract and Figure 1); 

backprojecting (58) the filtered initial data (Figure 1), three-dimensionally (Abstract), to 
produce at least one slice of a layer of the object having a layer thickness, the slice representing 
radiation absorption values of voxels belonging to the layer of the object (Slices produced), 
wherein, during the backprojection, the rays are weighted (56 and Figure 1) as a function of 
corresponding position in the beam with a weighting function (Col. 2, lines 42-48 and Col. 8, 
lines 12-13, multiplicity function which is introduced to account for redundancy in the collected 
data. Also see patent application number 09/164,013 corresponding to US patent number 
6,097,784, hence referred to as Tuy ('784), where multiplicity function has terms corresponding 
to relative level to the point of reconstruction, i.e. cone angle in beam) representing a smooth 
function of the row number, the weighting function having a value of one for rays to at least one 
centrally located detector row and tending to zero for rays to detector rows at an edge of the 
detector rows (Col. 14, lines 44-64 and claim 9 of Tuy ('784) where weight of 1 applied when 
vertex, source point, is at same level as reconstruction point and goes to zero as vertex rotates 
helically. So when cone angle zero, point to reconstruct at center of detector and weight is one. 
As source rotates, cone angle increases and weight goes to zero gradually, hence a smooth 
function.). 
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With respect to claim 14, Tuy ('775) further discloses a Computed Tomography (CT) 
device for scanning an object under examination (Figure 1), comprising: 

means for scanning the object (Figure 1), including at least one focus (20) from which a 
beam originates; 

a detector array (40) including a plurality of distributed detector elements arranged in 
rows and lines, wherein the at least one focus is movable relative to the object on at least one 
focal path running around the object and wherein the detector array is adapted to supply detected 
data representing an attenuation of the rays passing through the object (Figure 1), the detected 
data configured to be obtained in fan beam geometry and rebinned into parallel beam geometry 
(52); 

means for filtering the detected data (54), the means for filtering being configured to 
carryout filtering in a direction of a tangent to the at least one focal path belonging to the 
respective focal position (Abstract and Figure 1); 

means for backprojecting (58) the filtered data (Figure 1), three-dimensionally (Abstract), 
to produce at least one slice of a layer of the object having a layer thickness, the slice 
representing radiation absorption values of voxels belonging to the layer (Slices produced), 
wherein, during the backprojection, the rays are weighted (56 and Figure 1) as a function of 
corresponding position in the beam with a weighting function (Col. 2, lines 42-48 and Col. 8, 
lines 12-13, multiplicity function which is introduced to account for redundancy in the collected 
data. Also see patent application number 09/164,013 corresponding to US patent number 
6,097,784, hence referred to as Tuy ('784), where multiplicity function has terms corresponding 
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to relative level to the point of reconstruction, i.e. cone angle in beam) representing a smooth 
function of the row number, the weighting function having a value of one for rays to at least one 
centrally located detector row and tending to zero for rays to detector rows at an edge of the 
detector rows (Col. 14, lines 44-64 and claim 9 of Tuy ('784) where weight of 1 applied when 
vertex, source point, is at same level as reconstruction point and goes to zero as vertex rotates 
helically. So when cone angle zero, point to reconstruct at center of detector and weight is one. 
As source rotates, cone angle increases and weight goes to zero gradually, hence a smooth 
function.); and 

means for collecting the data (Figure 1). 

With respect to claim 3, Tuy ('775) further discloses the beam includes an extent in the 
direction of rotation and an extent in the direction of the axis of rotation (22, cone-shaped beam), 
and wherein arranged centrally in the beam, as based on the extent of the beam in the direction of 
the axis of rotation, are weighted to a relatively greater extent than the rays arranged close to the 
edge in the beam, as based on the extent of the beam in the direction of the axis of rotation (Col. 
14, lines 44-64 and claim 9 of Tuy ('784)). 

With respect to claim 4, Tuy ('775) further discloses the rebinning includes, 
converting, before filtering, the initial data obtained in fan beam geometry in the form of 

rays P(a,|3, q) into parallel data present in parallel beam geometry in the form of rays P(9, |3, q) 

or P(8, p, q), where 

a is the focal angle 
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P is the fan angle 

q is the row index of the detector system corresponding to the z coordinate, 
8 = a + P is the parallel fan angle, 

p = RfSui (P) is the parallel coordinate corresponding to the distance of the ray from the 
axis of rotation (system axis), and 

R F is the radius of the focal path (Abstract, parallel rebinning). 



With respect to claim 5, Tuy ('775) further discloses the backprojection of the parallel 
data is carried out and, in the course of the backprojection for each voxel V(x, y, z), for each 

6 g [0,7r] for the rays P(0 +kTC, ' J , q) and P(9 +kn, P , q) whose projection along the system axis 
goes through (x, y), the sum 



fee 



is formed, where 
x, y, z are the coordinates of the respective voxel V(x, y, z), 
k is a whole number corresponding to the number of half revolutions of the focus 
included in the reconstruction, 

P are the parallel coordinates of those rays whose projections along the system axis run 
through the coordinates (x, y) of the respective voxel V(x, y, z), 

P are the fan angles of those rays whose projections along the system axis run through 
the coordinates (x, y) of the respective voxel V(x, y, z), 
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h is a weighting function determining the layer thickness of the layer of the object under 
examination represented in the slice produced, 

d is a function which is equal to the distance of the respective ray from the corresponding 
voxel V(x, y) or is dependent on the distance of the respective ray from the corresponding voxel 
V(x, y), and 

W represents a weighting function which weights rays with a large parallel fan angle 9 
less than rays with a small parallel fan angle 0 (Abstract, Col. 10, line 54 - Col. 11, line 39, 
Claim 1 and Figure 1). 

With respect to claim 6, Tuy ('775) further discloses during the backprojection of the 
parallel data, the sum 




normalized to the sum H of the weights h 




is formed (Col. 8, lines 12-47 of Tuy (775) and Col. 7, lines 35-54 of Tuy ('784)). 



With respect to claim 12, Tuy ('775) further discloses the focal path is a spiral path which 
is brought about by the focus being moved about the system axis on a circular path and, at the 
same time, a relative movement between focus and object under examination in the direction of 
the system axis taking place (Title, helical scanning). 
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With respect to claim 15, Tuy ('775) further discloses at least one of the means for 
scanning, the means for filtering and the means for backprojecting is at least partly implemented 
by at least one of programs and program modules (Figure 1 , computations performed on 
computer which is necessarily programmed). 

With respect to claim 17, Tuy ('775) further discloses the weighting function represents a 
function of the parallel fan angle with W(9 + lor) (Col. 2, lines 17-24, Col. 5, line 65 - Col. 8, 
line 3). 

With respect to claim 18, Tuy ('775) further discloses the detector array includes detector 
elements arranged in the manner of rows (Col.4, lines 17-51 and Figure 1), and the weighting 
function represents a function of the row number W(q) (Col. 14, lines 44-64 and claim 9 of Tuy 
('784) where weight of 1 applied when vertex, source point, is at same level as reconstruction 
point and goes to zero as vertex rotates helically. So when cone angle zero, point to reconstruct 
at center of detector and weight is one. As source rotates, cone angle increases and weight goes 
to zero gradually, hence a smooth function. Increasing cone beam angle corresponds to increase 
in detector row number so that weight is a function of row number.); 

With respect to claim 19, Tuy ('775) further discloses the detector elements on the 
detector array are arranged distributed in the manner of a matrix (Col.4, lines 17-5 1 and Figure 1 . 
detectors arranged in a manner of a matrix.). 
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Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 20 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tuy 
('775) as applied to claim 1 above, and further in view of Hsieh (6,529,575). 

With respect to claim 20, Tuy ('775) discloses the method as recited above. 

Tuy ('775) fails to explicitly disclose a computer-readable medium comprising computer 
executable instructions configured to cause a computer to perform a method. 

Hsieh teaches a computer-readable medium comprising computer executable instructions 
configured to cause a computer to perform a method (Col. 8, line 57 - Col. 9, line 12). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the method of Tuy ('775) to include the computer readable medium of 
Hsieh, since person would have been motivated to make such a modification to improve imaging 
by more easily updating existing systems to implement the invention (Col. 8, line 66 - Col. 9, 
line 1) as taught by Hsieh. 
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With respect to claim 23, Tuy ('775) discloses the method as recited above. 

Tuy ('775) fails to explicitly disclose a computer-readable medium having code portions 
embodied thereon that, when read by a processor, cause said processor to perform the method. 

Hsieh teaches a computer-readable medium having code portions embodied thereon that, 
when read by a processor, cause said processor to perform the method (Col. 8, line 57 - Col. 9, 
line 12). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the method of Tuy ('775) to include the computer readable medium of 
Hsieh, since person would have been motivated to make such a modification to improve imaging 
by more easily updating existing systems to implement the invention (Col. 8, line 66 - Col. 9, 
line 1) as taught by Hsieh. 

7. Claims 1, 3-5, 11, 14-15 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Proksa et al. (US 6,285,733 Bl) in view of Grass et al. ("3D Cone-beam CT 
Reconstruction for Circular Trajectories", 2000, Physics in Medicine and Biology, Volume 45, 
Pages 329-347). 

With respect to claim 1, Proksa et al. discloses a method of creating images in computed 
tomography (Title and Abstract), comprising: 

rotating at least one focus (Figure 1), to scan an object under examination with a beam 
originating from the at least one focus, relative to the object on at least one focal path running 
around the object (Figure 1), wherein a detector array (16) including a plurality of distributed 
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detector elements arranged in rows and lines and the detector array is adapted to detect rays of 
the beam and is adapted to supply initial data representing an attenuation of the rays passing 
through the object under examination (Figure 1); 

filtering the initial data, wherein before the filtering, the initial data is obtained in fan 
beam geometry and rebinned into parallel beam geometry (Col. 5, lines 20-25), and the filtering 
is carried out in a direction of a tangent to the at least one focal path belonging to the respective 
focal position (Abstract, Col. 2, lines 4-6, Col. 5, lines 9-15, Col. 6, lines 36-55, Col. 7, lines 1- 
14 and Figures 3-5. Filtering performed in row of rebinned rectangular virtual detector which is a 
direction tangent to circular focal path); 

backprojecting the filtered initial data, three-dimensionally (Col. 2, lines 7-8 and 37-38), 
to produce at least one slice of a layer of the object having a layer thickness, the slice 
representing radiation absorption values of voxels belonging to the layer of the object (Col. 2, 
lines 7-8 and 37-38). 

Proksa et al. fails to explicitly disclose wherein, during the backprojection, the rays are 
weighted as a function of corresponding position in the beam with a weighting function 
representing a smooth function of the row number, the weighting function having a value of one 
for rays to at least one centrally located detector row and tending to zero for rays to detector rows 
at an edge of the detector rows. 

Grass et al. teaches wherein, during the backprojection, the rays are weighted as a 
function of corresponding position in the beam with a weighting function representing a smooth 
function of the row number, the weighting function having a value of one for rays to at least one 
centrally located detector row and tending to zero for rays to detector rows at an edge of the 
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detector rows (Equations 6-7 and Figure 3. Cos(6) = ls/l p is equal to 1 (when l s = l p for central 
row and Cos(9)= l s /l p is a function that is smoothly tending to zero as detector row approached 
edge of detector). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the method of Proksa et al. to include the reconstruction of Grass et al, 
since person would have been motivated to make such a modification to improve imaging by 
compensating for different path lengths through the volume (Page 333, lines 25-27), reducing 
computational complexity (Pages 333, lines 20-21) and reducing low-intensity drop (Page 338, 
lines 1 1-12) as taught by Grass et al. 

With respect to claim 14, Proksa et al. discloses a Computed Tomography (CT) device 
(Figure 1) for scanning an object (13) under examination, comprising: 

means for scanning the object (1, 2, 5 and 7 and Figure 1), including at least one focus 
(S) from which a beam (4) originates (Figure 1); 

a detector array (16) including a plurality of distributed detector elements (Figure 1) 
arranged in rows and lines, wherein the at least one focus is movable relative to the object on at 
least one focal path running around the object (Figure 1) and wherein the detector array is 
adapted to supply detected data representing an attenuation of the rays passing through the object 
(Figure 1), the detected data configured to be obtained in fan beam geometry and rebinned into 
parallel beam geometry (Col. 5, lines 20-25); 

means for (10) filtering the detected data, the means for filtering being configured to 
carryout filtering in a direction of a tangent to the at least one focal path belonging to the 
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respective focal position (Abstract, Col. 2, lines 4-6, Col. 5, lines 9-15, Col. 6, lines 36-55, Col. 
7, lines 1-14 and Figures 3-5. Filtering performed in row of rebinned rectangular virtual detector 
which is a direction tangent to circular focal path); 

means for (10) backprojecting the filtered data, three-dimensionally (Col. 2, lines 7-8 and 
37-38), to produce at least one slice of a layer of the object having a layer thickness, the slice 
representing radiation absorption values of voxels belonging to the layer (Col. 2, lines 7-8 and 
37-38); and 

means for collecting the data (Figure 1). 

Proksa et al. fails to explicitly disclose wherein, during the backprojection, the rays are 
weighted as a function of corresponding position in the beam with a weighting function 
representing a smooth function of the row number, the weighting function having a value of one 
for rays to at least one centrally located detector row and tending to zero for rays to detector rows 
at an edge of the detector rows. 

Grass et al. teaches wherein, during the backprojection, the rays are weighted as a 
function of corresponding position in the beam with a weighting function representing a smooth 
function of the row number, the weighting function having a value of one for rays to at least one 
centrally located detector row and tending to zero for rays to detector rows at an edge of the 
detector rows (Equations 6-7 and Figure 3. Cos(0) = yip is equal to 1 (when l s = l p for central 
row and Cos(9)= l s /l p is a function that is smoothly tending to zero as detector row approached 
edge of detector). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to modify the device of Proksa et al. to include the reconstruction of Grass et al, since 
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person would have been motivated to make such a modification to improve imaging by 
compensating for different path lengths through the volume (Page 333, lines 25-27), reducing 
computational complexity (Pages 333, lines 20-21) and reducing low-intensity drop (Page 338, 
lines 1 1-12) as taught by Grass et al. 

With respect to claim 3, Proksa et al. further discloses the beam includes an extent in the 
direction of rotation and an extent in the direction of the axis of rotation (Abstract and Figure 1- 
5). 

Grass et al. further teaches arranged centrally in the beam, as based on the extent of the 
beam in the direction of the axis of rotation, are weighted to a relatively greater extent than the 
rays arranged close to the edge in the beam, as based on the extent of the beam in the direction of 
the axis of rotation (Equation 7 and Figure 3). 

With respect to claim 4, Grass et al. further teaches wherein the rebinning includes, 

converting, before filtering, the initial data obtained in fan beam geometry in the form of 
rays P(a,P, q) into parallel data present in parallel beam geometry in the form of rays P(9, P, q) 
or P(9, p, q), where 

a is the focal angle 

P is the fan angle 

q is the row index of the detector system corresponding to the z coordinate, 
9 = a + P is the parallel fan angle, 
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p = PvFsin (P) is the parallel coordinate corresponding to the distance of the ray from the 
axis of rotation (system axis), and 

R F is the radius of the focal path (Pages 330-334, Section 2. The T FDK method and 
Figures 1-3). 



With respect to claim 5, Grass et al. further teaches wherein the backprojection of the 
parallel data is carried out and, in the course of the backprojection for each voxel V(x, y, z), for 

each 0.epsilon.[o,7i] for the rays P(9 +k7i, ^ , q) and P(6 +k7t, P , q) whose projection along the 
system axis goes through (x, y), the sum 



is formed, where 
x, y, z are the coordinates of the respective voxel V(x, y, z), 
k is a whole number corresponding to the number of half revolutions of the focus 
included in the reconstruction, 

P are the parallel coordinates of those rays whose projections along the system axis run 
through the coordinates (x, y) of the respective voxel V(x, y, z), 

are the fan angles of those rays whose projections along the system axis run through the 
coordinates (x, y) of the respective voxel V(x, y, z), 

h is a weighting function determining the layer thickness of the layer of the object under 
examination represented in the slice produced, 
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d is a function which is equal to the distance of the respective ray from the corresponding 
voxel V(x, y) or is dependent on the distance of the respective ray from the corresponding voxel 
V(x, y), and 

W represents a weighting function which weights rays with a large parallel fan angle 9 
less than rays with a small parallel fan angle 6 (Equations 6-7). 

With respect to claim 11, Proksa et al. further discloses the focal path is a circular path 

(17). 

With respect to claim 15, Proksa et al. further discloses wherein at least one of the means 
for scanning, the means for filtering and the means for backprojecting is at least partly 
implemented by at least one of programs and program modules (Col. 4, lines 47-56). 

With respect to claim 18, Proksa et al. further discloses the detector array includes 
detector elements arranged in the manner of rows. 

Grass et al. further teaches the weighting function represents a function of the row 
number W(q) (Equations 7 and Figure 3). 

With respect to claim 19, Proksa et al. further discloses the detector elements on the 
detector array are arranged distributed in the manner of a matrix (Figure 1). 
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8. Claims 6 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Proksa et 
al. in view of Grass et al. as applied to claim 5 above, and further in view of Bruder et al. 

With respect to claim 6, Proksa et al. as modified above suggests the method as recited 

above. 

Proksa et al. fails to disclose during the backprojection of the parallel data, the 
normalized weights and normalized projections are formed. 

Bruder et al. discloses during the backprojection of the parallel data, the normalized 
weights and normalized projections are formed (Equations 2 and 3). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the method of Proksa et al. as modified above the normalizing of Proksa 
et al, since person would have been motivated to make such a modification to improve imaging 
by appropriately considering the contribution of each ray of each projection makes to the 
backprojection (Page 543, lines 29-30) as implied by Bruder et al. 

With respect to claim 17, Grass et al. further teaches the weighting function represents a 
function of the parallel fan angle with W(9 + kn) (Pages 330-334, Section 2. The T-FDK method 
and Figures 1-3). 

9. Claims 20 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Proksa 
et al. in view of Grass et al. as applied to claim 1 above, and further in view of Hsieh. 
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With respect to claim 20, Proksa et al. as modified above suggests the method as recited 

above. 

Proksa et al. fails to explicitly disclose a computer-readable medium comprising 
computer executable instructions configured to cause a computer to perform a method. 

Hsieh teaches a computer-readable medium comprising computer executable instructions 
configured to cause a computer to perform a method (Col. 8, line 57 - Col. 9, line 12). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to include in the method of Proksa et al. as modified above the computer readable 
medium of Hsieh, since person would have been motivated to make such a modification to 
improve imaging by more easily updating existing systems to implement the invention (Col. 8, 
line 66 - Col. 9, line 1) as taught by Hsieh. 

With respect to claim 23, Proksa et al. as modified above suggests the method as recited 

above. 

Proksa et al. fails to explicitly disclose a computer-readable medium having code 
portions embodied thereon that, when read by a processor, cause said processor to perform a 
method. 

Hsieh teaches a computer-readable medium having code portions embodied thereon that, 
when read by a processor, cause said processor to perform a method (Col. 8, line 57 - Col. 9, line 
12). 

It would have been obvious to one of ordinary skill in the art at the time the invention 



Application/Control Number: 10/667,475 Page 20 

Art Unit: 2882 

was made to include in the method of Proksa et al. as modified above the computer readable 
medium of Hsieh, since person would have been motivated to make such a modification to 
improve imaging by more easily updating existing systems to implement the invention (Col. 8, 
line 66 - Col. 9, line 1) as taught by Hsieh. 



Double Patenting 

10. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the unjustified or 
improper timewise extension of the "right to exclude" granted by a patent and to prevent possible 
harassment by multiple assignees. A nonstatutory obviousness-type double patenting rejection is 
appropriate where the conflicting claims are not identical, but at least one examined application 
claim is not patentably distinct from the reference claim(s) because the examined application 
claim is either anticipated by, or would have been obvious over, the reference claim(s). See, e.g., 
In re Berg, 140 F.3d 1428, 46 USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 
USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In 
re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, All F.2d 438, 164 
USPQ 619 (CCPA 1970); and In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d) may 
be used to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent either is shown to be commonly owned 
with this application, or claims an invention made as a result of activities undertaken within the 
scope of a joint research agreement. 



Application/Control Number: 1 0/667,475 Page 2 1 

Art Unit: 2882 

Effective January 1, 1994, a registered attorney or agent of record may sign a terminal 
disclaimer. A terminal disclaimer signed by the assignee must fully comply with 37 CFR 
3.73(b). 



11. Claims 1, 4-6, 12, 19, 21-22 and 24 are rejected on the ground of nonstatutory 
obviousness-type double patenting as being unpatentable over claim 1 of U.S. Patent No. 
6,839,400 B2 in view of Tuy ('755). 



With respect to claim 1, U.S. Patent No. 6,839,400 B2 claims a method of creating 
images in computed tomography, comprising: 

rotating at least one focus, to scan an object under examination with a beam originating 
from the at least one focus, relative to the object on at least one focal path running around the 
object, wherein a detector array including a plurality of distributed detector elements arranged in 
rows and lines and the detector array is adapted to detect rays of the beam and is adapted to 
supply initial data representing an attenuation of the rays passing through the object under 
examination; 

filtering the initial data, and the filtering is carried out in a direction of a tangent to the at 
least one focal path belonging to the respective focal position; 

backprojecting the filtered initial data, three-dimensionally, to produce at least one slice 
of a layer of the object having a layer thickness, the slice representing radiation absorption values 
of voxels belonging to the layer of the object (Claims 1 , 5 and 11). 
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U.S. Patent No. 6,839,400 B2 fails to claim, wherein before the filtering, the initial data is 
obtained in fan beam geometry and rebinned into parallel beam geometry and, wherein, during 
the backprojection, the rays are weighted as a function of corresponding position in the beam 
with a weighting function representing a smooth function of the row number, the weighting 
function having a value of one for rays to at least one centrally located detector row and tending 
to zero for rays to detector rows at an edge of the detector rows. 

Tuy teaches, wherein before the filtering, the initial data is obtained in fan beam 
geometry and rebinned into parallel beam geometry (52) and, wherein, during the 
backprojection, the rays are weighted (56 and Figure 1 ) as a function of corresponding position 
in the beam with a weighting function (Col. 2, lines 42-48 and Col. 8, lines 12 -13, multiplicity 
function which is introduced to account for redundancy in the collected data. Also see patent 
application number 09/164,013 corresponding to US patent number 6,097,784, hence referred to 
as Tuy ('784), where multiplicity function has terms corresponding to relative level to the point 
of reconstruction, i.e. cone angle in beam) representing a smooth function of the row number, the 
weighting function having a value of one for rays to at least one centrally located detector row 
and tending to zero for rays to detector rows at an edge of the detector rows (Col. 14, lines 44-64 
and claim 9 of Tuy ('784) where weight of 1 applied when vertex, source point, is at same level 
as reconstruction point and goes to zero as vertex rotates helically. So when cone angle zero, 
point to reconstruct at center of detector and weight is one. As source rotates, cone angle 
increases and weight goes to zero gradually, hence a smooth function.). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was claimed to modify the claims of U.S. Patent No. 6,839,400 B2 to include the method of 
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rebinning of Tuy, since a person would have been motivated to make such a modification to 
improve computational efficiency and reduce complexity by performing a parallel rebinning of 
the data (Col. 1, line 58 - Col. 2, line 3) as taught by Tuy. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was claimed to modify the claims of U.S. Patent No. 6,839,400 B2 to include the method of 
smooth function of Tuy, since a person would have been motivated to make such a modification 
to improve account for the redundancy in the collected data (Col., lines 1 12-13) as taught by 
Tuy. 

With respect to claim 4, U.S. Patent No. 6,839,400 B2 further claims converting, before 
filtering, the initial data obtained in fan beam geometry in the form of rays P(a,P, q) into parallel 
data present in parallel beam geometry in the form of rays P(9, p, q) or P(9, p, q), where 

a is the focal angle 

P is the fan angle 

q is the row index of the detector system corresponding to the z coordinate, 
9 = a + P is the parallel fan angle, 

p = R F sin (P) is the parallel coordinate corresponding to the distance of the ray from the 
axis of rotation (system axis), and 

R F is the radius of the focal path (Claim 2). 

With respect to claim 5, U.S. Patent No. 6,839,400 B2 further claims the backprojection 
of the parallel data is carried out and, in the course of the backprojection for each voxel V(x, y, 
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z), for each 9.epsilon.[o,7r] for the rays P(0 +k7i, ^ , q) and P(0 +kn, P , q) whose projection 
along the system axis goes through (x, y), the sum 

- ■ = * * is formed, where 

x, y, z are the coordinates of the respective voxel V(x, y, z), 
k is a whole number corresponding to the number of half revolutions of the focus 
included in the reconstruction, 

P are the parallel coordinates of those rays whose projections along the system axis run 
through the coordinates (x, y) of the respective voxel V(x, y, z), 

^ are the fan angles of those rays whose projections along the system axis run through 
the coordinates (x, y) of the respective voxel V(x, y, z), 

h is a weighting function determining the layer thickness of the layer of the object under 
examination represented in the slice produced, 

d is a function which is equal to the distance of the respective ray from the corresponding 
voxel V(x, y) or is dependent on the distance of the respective ray from the corresponding voxel 
V(x, y), and 

W represents a weighting function which weights rays with a large parallel fan angle 9 
less than rays with a small parallel fan angle 0 (Claim 3). 



With respect to claim 6, U.S. Patent No. 6,839,400 B2 further claims during the 
backprojection of the parallel data, the sum 
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normalized to the sum H of the weights h 
is formed (Claim 4). 

With respect to claim 12, U.S. Patent No. 6,839,400 B2 further claims the focal path is a 
spiral path which is brought about by the focus being moved about the system axis on a circular 
path and, at the same time, a relative movement between focus and object under examination in 
the direction of the system axis taking place (Claims 7-8). 

With respect to claim 19, U.S. Patent No. 6,839,400 B2 claims the detector elements on 
the detector array are arranged distributed in the manner of a matrix (Claim 1). 

With respect to claims 21-22 and 24, U.S. Patent No. 6,839,400 B2 claims the method of 
claim 1 as recited above. 

U.S. Patent No. 6,839,400 B2 fails to claim an apparatus operable to perform the method, 
where the apparatus includes a CT scanner and the CT device operable to perform the method. 

Tuy teaches an apparatus operable to perform the method, where the apparatus includes a 
CT scanner and the CT device operable to perform the method (Figure 1). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was claimed to modify the claims of U.S. Patent No. 6,839,400 B2 to include the device of Tuy, 
since a person would have been motivated to make such a modification to improve patient health 
by utilizing an apparatus in which patient scanning is conducted and on which the reconstruction 
method was implemented. 

12. Claims 1, 4-6, 11-12 and 19 are rejected on the ground of nonstatutory obviousness-type 
double patenting as being unpatentable over claim 1 of U.S. Patent No. 6,839,400 B2 in view of 
Proksa et al. in view of Grass et al. 

With respect to claim 1, U.S. Patent No. 6,839,400 B2 claims a method of creating 
images in computed tomography, comprising: 

rotating at least one focus, to scan an object under examination with a beam originating 
from the at least one focus, relative to the object on at least one focal path running around the 
object, wherein a detector array including a plurality of distributed detector elements arranged in 
rows and lines and the detector array is adapted to detect rays of the beam and is adapted to 
supply initial data representing an attenuation of the rays passing through the object under 
examination; 

filtering the initial data, and the filtering is carried out in a direction of a tangent to the at 
least one focal path belonging to the respective focal position; 
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backprojecting the filtered initial data, three-dimensionally, to produce at least one slice 
of a layer of the object having a layer thickness, the slice representing radiation absorption values 
of voxels belonging to the layer of the object (Claims 1, 5 and 1 1). 

U.S. Patent No. 6,839,400 B2 fails to claim, wherein before the filtering, the initial data is 
obtained in fan beam geometry and rebinned into parallel beam geometry and, wherein, during 
the backprojection, the rays are weighted as a function of corresponding position in the beam 
with a weighting function representing a smooth function of the row number, the weighting 
function having a value of one for rays to at least one centrally located detector row and tending 
to zero for rays to detector rows at an edge of the detector rows. 

Proksa et al. teaches wherein before the filtering, the initial data is obtained in fan beam 
geometry and rebinned into parallel beam geometry (Col. 5, lines 20-25). 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was claimed to modify the claims of U.S. Patent No. 6,839,400 B2 to include the method of 
rebinning of Proksa et al., since a person would have been motivated to make such a 
modification to improve computational efficiency and reduce complexity by performing a 
parallel rebinning of the data as implied by Proksa et al. 

Grass et al. teaches, during the backprojection, the rays are weighted as a function of 
corresponding position in the beam with a weighting function representing a smooth function of 
the row number, the weighting function having a value of one for rays to at least one centrally 
located detector row and tending to zero for rays to detector rows at an edge of the detector rows 
(Equations 6-7 and Figure 3. Cos(0) = Ul p is equal to 1 (when l s = l p for central row and Cos(9)= 
l s /lp is a function that is smoothly tending to zero as detector row approached edge of detector). 
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It would have been obvious to one of ordinary skill in the art at the time the invention 
was claimed to modify the claims of U.S. Patent No. 6,839,400 B2 to include the smooth 
function of Proksa et al, since a person would have been motivated to make such a modification 
to improve imaging by compensating for different path lengths through the volume (Page 333, 
lines 25-27) as taught by Grass et al. 

With respect to claim 4, U.S. Patent No. 6,839,400 B2 claims converting, before filtering, 
the initial data obtained in fan beam geometry in the form of rays P(a,P, q) into parallel data 
present in parallel beam geometry in the form of rays P(9, [3, q) or P(8, p, q), where 

a is the focal angle 

P is the fan angle 

q is the row index of the detector system corresponding to the z coordinate, 
9 = a + P is the parallel fan angle, 

p = R-Fsin (P) is the parallel coordinate corresponding to the distance of the ray from the 
axis of rotation (system axis), and 

Rf is the radius of the focal path (Claim 2). 

With respect to claim 5, U.S. Patent No. 6,839,400 B2 claims the backprojection of the 
parallel data is carried out and, in the course of the backprojection for each voxel V(x, y, z), for 

each 9.epsilon.[o,7r] for the rays P(9 +k7t, ' J , q) and P(9 +kn, P , q) whose projection along the 
system axis goes through (x, y), the sum 
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■ ' = * i is formed, where 

x, y, z are the coordinates of the respective voxel V(x, y, z), 
k is a whole number corresponding to the number of half revolutions of the focus 
included in the reconstruction, 

P are the parallel coordinates of those rays whose projections along the system axis run 
through the coordinates (x, y) of the respective voxel V(x, y, z), 

are the fan angles of those rays whose projections along the system axis run through the 
coordinates (x, y) of the respective voxel V(x, y, z), 

h is a weighting function determining the layer thickness of the layer of the object under 
examination represented in the slice produced, 

d is a function which is equal to the distance of the respective ray from the corresponding 
voxel V(x, y) or is dependent on the distance of the respective ray from the corresponding voxel 
V(x, y), and 

W represents a weighting function which weights rays with a large parallel fan angle 9 
less than rays with a small parallel fan angle 0 (Claim 3). 

With respect to claim 6, U.S. Patent No. 6,839,400 B2 claims during the backprojection 
of the parallel data, the sum 



normalized to the sum H of the weights h 
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is formed (Claim 4). 

With respect to claim 11, U.S. Patent No. 6,839,400 B2 claims the focal path is a circular 
path (Claims 6 and 12-15). 

With respect to claim 12, U.S. Patent No. 6,839,400 B2 claims the focal path is a spiral 
path which is brought about by the focus being moved about the system axis on a circular path 
and, at the same time, a relative movement between focus and object under examination in the 
direction of the system axis taking place (Claims 7-8). 

With respect to claim 19, U.S. Patent No. 6,839,400 B2 claims the detector elements on 
the detector array are arranged distributed in the manner of a matrix (Claim 1). 

Response to Arguments 

1 3 . Applicant's arguments filed 1 1 August 20 1 0 have been fully considered but they are not 
persuasive. 

With respect to at least claims 1 and 14, the Applicant argues that Tuy (775) which 
incorporates by reference Tuy ('784) fails to disclose "rays are weighted as a function 
corresponding to the position in the beam". The examiner disagrees. As noted in Tuy ('784) at 
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Col. 14, lines 57-64 "The multiplicity function is also defined to take into account on how much 
weight is given to the cone beam data. In a preferred embodiment, the weight is 1 if the position 
of the vertex is at the same level as the reconstruction point, and the weight goes to zero as the 
level of the position of the vertex of the cone goes a half-revolution away from the level of the 
reconstruction point.'" Therefore, Tuy (775) which incorporates by reference Tuy ('784) does 
disclose the rays are weight as function corresponding to the position in the beam. The 
Applicant's remarks are not persuasive. Tuy (775) which incorporates by reference Tuy (784) 
still applies as prior art and the claims remain rejected. 

With respect to at least claims 1 and 14, the Applicant argues that Proksa in view of 
Grass fails to suggest "weighting function having a value . . . tending to zero for rays to detector 
rows at an edge of the detector rows". The applicant further argues that the cosine function of 
Gras fails to provide the weighing "zero for rays to the detector rows at an edge of the detector 
rows". In response to applicant's argument that the references fail to show certain features of 
applicant's invention, it is noted that the features upon which applicant relies (i.e., "weighting 
zero" at the edge of the detector) are not recited in the rejected claim(s). Although the claims are 
interpreted in light of the specification, limitations from the specification are not read into the 
claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). The Examiner 
notes that tending to zero is not a requirement to be zero, but simply to move in the direction of 
zero. As noted on in paragraph 20 on pages 7-8 of the specification of the instant application, the 
cos 2 function is give as an example a function that tends to zero. The cos 2 function does not 
reach zero unless the angle is + or - 90° which is unphysical since it represent a detector row at 
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infinity. Since cos 2 function is disclosed as a function that "tends to zero" then the cos function is 
also considered to "tend to zero". Therefore, the Applicant's remarks are not persuasive. Proksa 
in view of Grass still applies as prior art and the claims remain rejected. 

With respect to at least claims 1 and 14, the Applicant argues that the Terminal 
Disclaimer renders the Double Patenting rejections moot. The Examiner disagrees and notes that 
the Terminal Disclaimer does not comply with 37 CFR 1.321 as noted above. Therefore, the 
Double Patenting rejections have been maintained. 

14. Applicant's arguments, see Page 14, lines 3-7, filed 1 1 August 2010, with respect to 
submission of a certified English translation of DE 10244181 .2 to perfect the Applicant's claim 
to foreign priority and 35 USC 103(a) rejection of at least claims 1 and 14 by Heuscher et al. in 
view of Sourbelle have been fully considered and are persuasive. The 35 USC 103(a) rejections 
of at least claims 1 and 14 have been withdrawn. 

Conclusion 

15. Examiner, Art Unit 2882A11 claims are drawn to the same invention claimed in the 
application prior to the entry of the submission under 37 CFR 1.1 14 and could have been finally 
rejected on the grounds and art of record in the next Office action if they had been entered in the 
application prior to entry under 37 CFR 1.114. Accordingly, THIS ACTION IS MADE 
FINAL even though it is a first action after the filing of a request for continued examination and 
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the submission under 37 CFR 1.114. See MPEP § 706.07(b). Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 CFR 
1.136(a) will be calculated from the mailing date of the advisory action. In no event, however, 
will the statutory period for reply expire later than SIX MONTHS from the mailing date of this 
final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOHN M. CORBETT whose telephone number is (571)272-8284. 
The examiner can normally be reached on M-F 8 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward J. Glick can be reached on (571) 272-2490. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. M. C.I 

Examiner, Art Unit 2882 
/Edward J Glick/ 

Supervisory Patent Examiner, Art Unit 2882 



